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DETAILED ACTION 
Claim Objections 

1 . Claims 12, 13, & 26 are objected to because of the following informalities: 

2. With regard to Claim 12, the applicant refers to the SCR comprising a different p- 
type diffused region partially formed in the n-well to serve as a drain of the p-type 
resistor. Claim 12 goes on to recite that the p-type diffused region serves as a source 
of the p-type transistor. As written, it is unclear whether the p-type diffused region 
serving as the source of the p-type transistor, is the p-type diffused region of Claim 1 1 
or Claim 12. For the purpose of this Office Action, the p-type diffused region serving as 
the source of the transistor is the p-type diffused region recited in Claim 1 1 . Appropriate 
correction is required. 

3. With regard to Claim 13, the applicant refers to the SCR comprising a different n- 
type diffused region formed in the p-substrate to serve as a drain of the n-type resistor. 
Claim 13 goes on to recite that the n-type diffused region serves as a source of the n- 
type transistor. As written, it is unclear whether the n-type diffused region serving as 
the source of the n-type transistor, is the n-type diffused region of Claim 1 1 or Claim 13. 
For the purpose of this Office Action, the n-type diffused region serving as the source of 
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the transistor is the n-type diffused region recited in Claim 11. Appropriate correction is 
required. 



4. With regard to Claim 26, line 2 contains a minor spelling error. The Examiner 
suggests that the word "a", be changed to -and-. 



Claim Rejections - 35 USC § 103 



5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



6. Claims 1-15 & 23-27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Su et al. (US 6590261) in view of Zunino (US 4646124). 
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7. With regard to Claim 1 , Su et al., in Figure 4, teaches an electrostatic discharge 
protection structure comprising an SCR (230) a MOS transistor (220) and an RC control 
circuit (222) coupled to the gate of the MOS transistor (column 4 lines 16-18). The 
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control circuit is in response to a first voltage applied to the first and second gates 
providing a first holding voltage to the SCR to keep the SCR from latching-up, and in 
response to a second voltage applied to the first and second gates providing a second 
holding voltage to the SCR to keep the SCR in the latch-up state (column 4 lines 42-58). 

Su et al. does not teach that a first transistor of a first type is integrally formed 
with the SCR including a first gate. Su et al. further does not teach that the MOS 
transistor (220) is integrally formed with the SCR including a second gate. 

Zunino, in Figure 1, teaches a level-shifting BiCMOS integrated circuit. The 
integrated circuit forms a silicon-controlled rectifier, which Zunino refers to as a PNPN 
transistor (column 3 lines 59-63). A complimentary pair of MOS transistors forms the 
SCR (column 1 lines 65-68 and column 2 lines 1 & 2). Zunino also teaches that the 
level-shifting circuit is provided for the purpose of reducing the gain of the PNPN 
transistor enough to prevent latch-up of the circuit (column 1 lines 42-59). 

Zunino teaches that the SCR comprises a first transistor (34) of a first type, 
integrally formed with the SCR including a first gate (42). Zunino further teaches that 
the SCR comprises a second transistor (16) of a second type integrally formed with the 
SCR including a second gate (24). This circuit is further demonstrated in figure 3 by 
transistors 16 and 34. The gates are tied together and form a single node. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Su et al. with Zunino by replacing the 
SCR (200) and the MOS transistor (220) taught by Su et al. with the PNPN transistor 
(Zunino Figure 1) taught by Zunino. In the ESD protection device taught by Su et al. in 
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view of Zunino, the anode (44) of the PNPN transistor is coupled to the positive terminal 
of the power source as taught by Zunino, the cathode of the PNPN transistor is coupled 
to the negative terminal of the power source as taught by Zunino and the two gates are 
coupled to the output terminal (106) as taught by Zunino. The RC control circuit as 
taught by Su et al. is coupled to the output terminal (106). The circuit thus eliminates 
the need for discrete transistor (220) as taught by Su et al. by replacing it with the 
second MOS transistor (16) taught by Zunino. The elimination of transistor 220 is done 
for the purpose of reducing the cost of the circuit as the need to purchase discrete MOS 
transistors is eliminated. 

8. With regard to Claim 2, Su et al. in view of Zunino, teaches the circuit of Claim 1 . 
Zunino, in Figure 3, further discloses that the first and second gates are coupled to an 
output terminal (106). 

9. With regard to Claim 3, Su et al. in view of Zunino teaches the circuit of Claim 1 . 
Su et al. further discloses that the control circuit comprises a resistor and a capacitor. 
The circuit taught by Su et al. in view of Zunino teaches that the output terminal (106) is 
disposed between the resistor and capacitor. 

1 0. With regard to Claim 4, Su et al in view of Zunino teaches the circuit of Claim 1 , 
Su et al. further discloses that the control circuit comprises an RC circuit with a resistor 
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(216) and a capacitor (218) which set a time constant of the circuit (column 4, lines 25 & 
26). 

1 1 . With regard to Claim 5, Su et al. in view of Zunino discloses the circuit of Claim 1 . 
Zunino, in Figure 3 further discloses that the SCR comprises a p-type substrate (18b) 
an n-well (1 1'a) formed in the p-type substrate, a p-type diffused region (35) formed in 
the n-well and an n-type diffused region (22) formed outside of the n-well. 

12. With regard to Claim 6, Su et al. in view of Zunino teaches the circuit of Claim 5. 
Zunino, in Figure 3, further discloses that the first transistor (16) is an n-channel 
transistor (column 3 lines 8 & 9). An n-channel transistor inherently comprises a 
channel formed in the n-well beneath the gate region of the transistor when a voltage is 
applied to the gate. 

13. With regard to Claim 7, Su et al. in view of Zunino teaches the circuit of Claim 5. 
Zunino further discloses that the second transistor (34) is a p-channel transistor (column 
3 lines 38 & 39). A p-channel transistor inherently comprises a channel formed in the p- 
type substrate beneath the gate region of the transistor when a voltage is applied to the 
gate. 

14. With regard to Claim 8, Su et al. in view of Zunino, discloses an integrated circuit 
of ESD protecting as described above. The integrated circuit taught by Su et al. in view 
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of Zunino discloses a silicon-controlled rectifier, a p-type transistor (Zunino Figure 3, 34) 
formed integrally with the SCR, an n-type transistor (Zunino Figure 3, 16) formed 
integrally with the SCR, and a control circuit coupled to the to the p-type and n-type 
transistors. 

Zunino further teaches that the integrated circuit is operated at a first DC holding 
voltage, and a second, lower, DC holding voltage. Su et al. also discloses that the SCR 
is operated at two different DC voltages to trigger the SCR. 

15. With regard to Claim 9, Su et al. in view of Zunino teaches the circuit of Claim 8. 
Su et al. further discloses that the control circuit comprises a resistor and a capacitor. 
The circuit taught by Su et al. in view of Zunino teaches that the output terminal (106) is 
disposed between the resistor and capacitor. 

16. With regard to Claim 10, Su et al. in view of Zunino discloses the circuit of Claim 
8. Zunino, in Figure 3, further discloses that the gates of the p-type and n-type 
transistors (34 & 16) are coupled to an output terminal (106). 

17. With regard to Claim 1 1 , Su et al. in view of Zunino discloses the circuit of Claim 
8. Zunino, in Figure 3 further discloses that the SCR comprises a p-type substrate 
(18b) an n-well (11'a) formed in the p-type substrate, a p-type diffused region (35) 
formed in the n-well and an n-type diffused region (22) formed outside of the n-well. 
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18. With regard to Claim 12, Su et al. in view of Zunino teaches the circuit of Claim 
1 1 . Zunino further discloses that the SCR further comprises a p-type diffused region 
serving as the source of the p-type transistor. Zunino also discloses a different p-type 
diffused region partially formed in the n-well. Figure 3 discloses that the drain of p- 
channel transistor (34) is coupled to the source of n-type transistor (16). This requires 
that either the p-type diffusion reasons 36 and 26 form one solid well, or that aluminum 
film 48 and 28 are one physical piece. Figure 3 thus teaches that the p-type diffused 
region partially formed in the n-well serves as the drain of the p-type transistor. 

19. With regard to Claim 13, Su et al. in view of Zunino teaches the circuit of Claim 

1 1 . Zunino further teaches that the n-type diffused region (22) serves as the source of 
the n-type transistor. Zunino further discloses that the SCR further comprises a 
different n-type diffused region (20) formed in the p-substrate to serve as a drain of the 
n-type transistor (16). 

20. With regard to Claim 14, Su et al. in view of Zunino teaches the circuit of Claim 8. 
Su et al. in figure 4, further discloses that the SCR is coupled between a contact pad 
(204) and a voltage line (226). 

21 . With regard to Claim 1 5, Su et al. in view of Zunino discloses the circuit of Claim 
8. Zunino, in Figure 3, further discloses that the SCR, comprised of two MOS 
transistors (16 & 34) is coupled between different voltage lines (82 & 84). 



Application/Control Number: 10/726,490 



Art Unit: 2836 



Page 10 



22. With regard to Claim 23, Su et al. in view of Zunino teaches a method of 
electrostatic discharge as described above. Su et al. in view of Zunino teaches that the 
method provides a silicon-controlled rectifier (SCR) (Zunino Figure 1) having a holding 
voltage; integrally forming a first transistor (34) of a first type with the SCR including a 
first gate (42); integrally forming a second transistor (16) of a second type with the SCR 
including a second gate (24); and providing a first signal to the first and second gates to 
raise the holding voltage of the SCR to keep the SCR from latching up; and providing a 
second signal to the first and second gates to lower the holding voltage of the SCR to 
keep the SCR in the latch-up state (Su et al. column 4 lines 42-58). 

23. With regard to Claim 24, Su et al. in view of Zunino discloses the method of 
Claim 23. Su et al. further discloses RC circuitry formed by a resistor (216) and a 
capacitor 218 that provides a high level signal to the gate of an NMOS transistor (220) 
to turn on the transistor. As a result, the control circuit (222) exhibits a smaller 
resistance than the substrate resistance of the SCR (200) (column 4 lines 42-58). The 
applicant teaches that this raises the holding voltage of the SCR (200), to a value above 
the power supply voltage. 

24. With regard to Claim 25, Su et al. in view of Zunino, the method of Claim 23. Su 
et al. further discloses that lowering the holding voltage when an ESD occurs by turning 
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the MOSFET (220) off. Su et al. teaches that without this transistor, the holding voltage 
is decreased to a minimum holding voltage (column 2 14-23). 

25. With regard to Claim 26, Su et al. in view of Zunino discloses the method of 
Claim 23. Su et al. further discloses that an SCR is coupled between a contact pad 
(204) and a voltage line (226). 

26. With regard to Claim 27, Su et al. in view of Zunino discloses the method of 
Claim 23. Zunino, in Figure 3, further discloses coupling the SCR (34 & 16) between 
different voltage lines (82 & 84). 



27. Claims 16-22 & 28-32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Su et al. (US 6590261) in view of Zunino (US 4646124) and further in view of Tong 
et al. (US 6756834). 
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28. With regard to Claims 16 & 28 Su et al. in view of Zunino discloses an integrated 
circuit and a method for electrostatic discharge protection as described above. The 
circuit comprises a first voltage line of a first voltage level (Zunino Figure 3, 82), a 
second voltage line of a second voltage level (Zunino Figure 3, 84) and a plurality of 
contact pads (Zunino Figure 3, 82, 84, & 106). Su et al. in view of Zunino further 
discloses an SCR including a p-type transistor and an n-type transistor integrally formed 
with the SCR and a control circuit providing a first holding voltage through the p-type 
and n-type transistors and providing a second holding voltage as described above. 

Su et al. in view of Zunino does not disclose that the safety circuit comprises a 
plurality of silicon-controlled rectifiers. 

Tong et al., in figure 1, discloses an ESD protection circuit comprising a plurality 
of pads, first and second voltage sources of first and second voltage levels, and a 
plurality of ESD protection circuits (10 & 14). Tong et al. further teaches that each ESD 
protection device contains a control circuit comprising a capacitor (16) and a resistor 
(18). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Su et al. in view of Zunino with Tong et 
al. by protecting a plurality of I/O pads and voltage lines with the SCR device taught by 
Su et al. in view of Zunino for the purpose of providing ESD protection to an entire chip 
assembly instead of just a single I/O pad. 
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29. With regard to Claim 17 & 29, Su et al. in view of Zunino and further in view of 
Tong et al. discloses the circuit of Claim 16 and the method of Claim 28. Tong et al. 
further discloses that an ESD device (14) is coupled between the first and second 
voltage lines (VCC & VSS) and that the remaining ESDs are each coupled between a 
corresponding contact pad and the second voltage line. 

30. With regard to Claim 18 & 30, Su et al. in view of Zunino and further in view of 
Tong et al. discloses the circuit of Claim 17 and the method of Claim 29. Tong et al. 
further discloses, in Figure 1, that the ESD pulse is discharged from one of the contact 
pads (VCC PAD 1) via a voltage line (VCC1) to voltage line (VSS 1). This event is 
depicted by PATH_B in Figure 1. 

31 . With regard to Claims 19 & 31 Su et al. in view of Zunino and further in view of 
Tong et al. discloses the circuit of Claim 17 and the method of Claim 29. Tong et al., in 
Figure 1 , further discloses that an ESD pulse is discharged from the first voltage (VCC 
1) line via the second voltage (20) line to one of the contact pads (VSS PAD 1) via 
PATH_A. 

32. With regard to Claim 20 & 32, Su et al. in view of Zunino and further in view of 
Tong et al. discloses the circuit of Claim 17 and the method of Claim 29. Tong et al., in 
Figure 1, further discloses that an ESD pulse is discharged from one of the contact pads 
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(VCC PAD 1) via the second voltage line (20) to a different contact pad (VSS PAD 1) 
via PATH_A. 

33. With regard to Claim 21 , Su et al. in view of Zunino and further in view of Tong et 
al. discloses the circuit of Claim 16. Tong et al. further discloses that the control circuit 
comprises a resistor-capacitor delay circuit. 

34. With regard to Claim 22, Su et al. in view of Zunino and further in view of Tong et 
al. discloses the circuit of Claim 16. Zunino further discloses that the gates of the p- 
type and n-type transistors are coupled to an output terminal (106). In the ESD 
protection circuit taught by Su et al. in view of Zunino and further in view of Tong et al., 
the circuit comprises a plurality of ESD protection circuits arranged in a configuration 
taught by Tong et al. Each control circuit of the ESD protection devices comprises an 
output terminal (106) coupled to a gate of each of the p-type (34) and n-type (16) 
transistors formed in the PNPN transistor taught by Zunino. 

Conclusion 

35. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott Bauer whose telephone number is 571-272-5986. 
The examiner can normally be reached on M-F 8am-5pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus can be reached on 571-272-2058. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

SAB 




